INTRODUCTION
============

Colonoscopy is a routine procedure for investigating a wide range of gastrointestinal conditions and symptoms. Although complications after colonoscopy are rare, patients should be clinically followed for at least 24--48 h. Up to 3.3% of patients report minor gastrointestinal symptoms, but severe complications are uncommon. The most frequent problems after colonoscopy are abdominal pain or discomfort and intestinal perforation or lower digestive tract bleeding. Complications such as haematoma or splenic rupture, acute appendicitis, mesenteric vessel damage and even acute cholecystitis are very rare but can occur after the procedure^\[[@b1-472-1-3053-1-10-20160912],[@b2-472-1-3053-1-10-20160912]\]^. Acute cholecystitis following colonoscopy is a rare complication, with one of the first cases reported by *Milman and Goldenberg*^\[[@b3-472-1-3053-1-10-20160912]\]^, but was also encountered in one of our patients who underwent a colonoscopy to evaluate existing intestinal pathology.

CASE PRESENTATION
=================

A 57-year-old male patient, with known Crohn's disease since 2012 and with significant cardiac pathology (hypertension, painful ischaemic heart disease and angina pectoris) was admitted to hospital complaining of mild diffuse abdominal pain associated with bowel movement disorders with diarrhoea that appeared only with increased consumption of dietary fibre. The patient had been treated previously for 1 year with budesonide (9 mg per day) but had been able to cease treatment after remission of symptoms. During the current hospitalization, taking into account the clinical picture and the associated inflammatory bowel disease, it was decided that a colonoscopy was required.

Routine evaluation before the colonoscopy included laboratory tests, faecal calprotectin and abdominal ultrasound. Laboratory analysis showed essential hypercholesterolaemia (total cholesterol: 259 mg/dl), without other pathological changes. C-reactive protein was within normal limits and faecal calprotectin was 112 mg/kg, results that showed that there was minimal gastrointestinal inflammation. Ultrasound revealed fatty liver and multiple gallstones and sludge, which were asymptomatic.

A colonoscopy was performed the day after admission and revealed small erosions in the terminal ileum, from which biopsies were taken.

A sessile polyp 4 mm in diameter was removed from the recto-sigmoid junction 40 cm from the anus. Within 12 h of colonoscopy, the patient experienced diffuse abdominal pain, which gradually increased in intensity and was subsequently concentrated in the upper right abdominal quadrant and was associated with nausea and food and bilious vomiting. Palpation revealed a distended abdomen and intense tenderness in the right upper quadrant; bowel movements were present.

Considering the symptoms and the gallstones seen on ultrasound, we suspected biliary colic and acute cholecystitis, but did not rule out bowel perforation, a common complication of colonoscopy. Laboratory tests showed leucocytosis (WBC: 16,290/μl) and normal liver enzymes. Plain abdominal radiography to exclude possible bowel perforation established there was no air or liquid in the peritoneal cavity. Ultrasonography showed gallbladder hydrops ([Fig. 1](#f1-472-1-3053-1-10-20160912){ref-type="fig"}), without dilation of the common bile duct, establishing the diagnosis of acute cholecystitis.

It was decided to postpone surgical management and initiate conservative treatment first. Oral nutrition was suppressed and treatment with antibiotics, analgesics and antispasmodic drugs was started. The painful symptoms completely resolved, but the patient continued to present nausea and vomiting and was re-evaluated 2 days after the onset of symptoms. Laboratory tests again showed leucocytosis (WBC: 16,160/μl) and mildly increased serum transaminases (GOT: 40 U/l, normal value \>37; GPT: 61 U/l, normal value \>40), without the presence of cholestasis. The patient was referred to surgery as a second ultrasound also showed thickened gallbladder walls and pericholecystic fluid.

Laparoscopic cholecystectomy was performed 5 days after the onset of symptoms. The surgical diagnosis was gangrenous cholecystitis with subhepatic adherents block (in the omentum, liver and transverse colon). Histopathological findings of polymorphonuclear cells and small vessel thrombosis confirmed the surgical diagnosis ([Figs. 2](#f2-472-1-3053-1-10-20160912){ref-type="fig"} and [3](#f3-472-1-3053-1-10-20160912){ref-type="fig"}). After surgery, therapy with antibiotics, analgesics and anticoagulant prophylaxis was started. The patient slowly recovered. Although on the third day after cholecystectomy some bile (approximately 100 ml) was seen, the patient was discharged only 14 days after surgical intervention and 23 days after hospital admission.

DISCUSSION
==========

Complications after colonoscopy are rare, but should be kept in mind. The most common complication is intestinal perforation, with a reported rate of 0.3%^\[[@b4-472-1-3053-1-10-20160912]\]^, with haemorrhage the second most common. Other problems include rupture or splenic haematoma, acute appendicitis, acute cholecystitis and mesenteric vessel injury^\[[@b3-472-1-3053-1-10-20160912]--[@b5-472-1-3053-1-10-20160912]\]^.

Less than 10 cases of acute cholecystitis as a possible complication of colonoscopy have been described in the literature, including one case where the intraoperative diagnosis was of torsion of the gallbladder. All patients who experienced acute cholecystitis did so within 48--72 h of colonoscopy and had known gallstones. The cases described in the literature are presented in [Table 1](#t1-472-1-3053-1-10-20160912){ref-type="table"}^\[[@b4-472-1-3053-1-10-20160912]\]^.

Acute cholecystitis is caused by bile duct obstruction by a gallstone leading to bile stasis within the gallbladder, causing inflammation of the gallbladder mucosa and infection^\[[@b10-472-1-3053-1-10-20160912]\]^. The mechanism by which acute cholecystitis occurs after a colonoscopy is not known, but there are several theories. One assumes that the dehydration which occurs after bowel preparation produces bile stasis, bile lithogenicity and gallbladder distension which may cause a local inflammatory reaction. With pre-existing cholelithiasis, this can cause stone impaction in the gallbladder neck^\[[@b3-472-1-3053-1-10-20160912]\]^. Another mechanism could be bacterial translocation from the colon to the gallbladder.

Mechanical factors may also play a part^\[[@b3-472-1-3053-1-10-20160912],\ [@b4-472-1-3053-1-10-20160912]\]^. We empirically consider that moving from one side to another during colonoscopy could lead to the mobilization of small gallstones which then block the bile duct. However, the association between colonoscopy and cholecystitis could be also a coincidence.

In our case, colonoscopy was carried out after the patient had consumed 4 litres of polyethylene glycol to prepare the colon. The procedure was performed without incident, and biopsies were taken from the terminal ileum. However, the patient presented with symptoms and signs of acute cholecystitis 12 h later. The diagnosis was confirmed by laboratory tests and ultrasonography. Although the exact cause of this rare complication is not known, our patient's case evolved as described in the literature^\[[@b4-472-1-3053-1-10-20160912]\]^.
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![Ultrasound imaging findings: gallbladder hydrops and thickened gallbladder walls.](472_Fig1){#f1-472-1-3053-1-10-20160912}

![Small vessel thrombosis and epithelial erosions (haematoxylin and eosin staining)](472_Fig2){#f2-472-1-3053-1-10-20160912}

![Mucosal polymorphonuclear cells (haematoxylin and eosin staining)](472_Fig3){#f3-472-1-3053-1-10-20160912}

###### 

Cases of acute cholecystitis after colonoscopy

  Author                                                           Age/Sex   Colonoscopy Procedure                               Time Until Symptoms (h)
  ---------------------------------------------------------------- --------- --------------------------------------------------- -------------------------
  Milman and Goldenberg ^\[[@b6-472-1-3053-1-10-20160912]\]^       58/F      Polypectomy (cold biopsy)                           8
  Milman and Goldenberg ^\[[@b6-472-1-3053-1-10-20160912]\]^       49/F      Random biopsy                                       24
  Aziz et al.^\[[@b7-472-1-3053-1-10-20160912]\]^                  63/F      Polypectomy                                         72
  Aziz et al.^\[[@b7-472-1-3053-1-10-20160912]\]^                  60/M      Polypectomy                                         48
  Fernandez-Martinez et al. ^\[[@b8-472-1-3053-1-10-20160912]\]^   76/M      Polypectomy (cold biopsy)                           48
  Maddur et al. ^\[[@b3-472-1-3053-1-10-20160912]\]^               70/M      Polypectomy (cold snare and forceps)                72
  Maddur et al. ^\[[@b3-472-1-3053-1-10-20160912]\]^               70/M      Polypectomy (cold snare and snare electrocautery)   48
  Maddur et al. ^\[[@b3-472-1-3053-1-10-20160912]\]^               57/F      Polypectomy (snare electrocautery)                  48
  Warfe et al. ^\[[@b9-472-1-3053-1-10-20160912]\]^                69/F      None                                                3
